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INTRODUCTION 

The transformation of modern civilization, in 
which the motive forces are represented by 
technologies and plenty of people, has reached its 
technological limit. According to the estimations 
of the experts, specializing in the field of safety of 
human vital activity people live beyond their 
means. Annually we consume a great amount of 
hydrocarbons for the creation of which nature 
required more than 2 mln. years. Some years ago 
the boundary, when people began to extract more 
than 1/3 of the total quantity of oil on the shelf and 
from ocean depths, was overcome. Brazilian and 
American companies started sea drilling at a depth 
of 2,5 km.  

Scientific thought of the XXI century hasn’t 
solved the problem of producing the required 
quantity of cheap pure energy and its effective 
accumulation yet. The obvious illustration of 
present world crisis is the rise of prices for oil from 
7 up to 140 dollars per barrel in the period of 2005-
2012 years. Just the same situation arouse in the 
production of food-stuffs in the economic 
development of many developed countries, the 
global problems of civilization became sharp.  

At present it became evident that the former 
path of mankind development is not acceptable. 
Mankind development has always been 
accompanied by global problems. For example, 

one of them is the hyperbolic increase of 
population (the number of people on the Planet ran 
to more than 7mlrd.inhabitants up to the period of 
01.03.2012).  

Mankind and science faced a very 
complicated choice: the condition of resources, 
biosphere make civilization renew or radically 
change a whole set of life-sustaining technologies 
(energetics, production of food-stuffs, transport 
infrastructure, society governing, etc.) in a short 
period of time (15 – 20 years).  

In the 20-th century there happened an 
earthquake which took away more than 1 mln. 
lives. The disastrous earthquake in the Indian 
Ocean resulted in tsunami that took away more 
than 300,000 lives. 

The analysis of the history of the XX century 
catastrophes reveals the fact that gigantic natural 
calamities and shattering technogenic catastrophes 
had usually had their forerunners – disasters of the 
same type developing in accordance with similar 
scenario, but of much smaller scale. The countries 
which could appreciate their meaning and 
significance and also take all the necessary 
measures, avoided tragic events.  

RESEARCH OBJECT 

The analysis of the factors, leading to 
catastrophes and influencing human vital activity.  
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RESULTS OF EXPERIMENTAL RESEARCH 

There always exist the sources of the origin 
of all natural catastrophes, connected with 
prolonged accumulation and sudden release of 
energy. Taking into account the results of the 
studies of scientific works and researches 
[Leibacher G. 1985, Mezherin V.A. 2004, Turchin 
A.V. 2010, Grigoriev A.A. 1991, Sheidegger A.E. 
1981, Alexeyev N.A. 1988, Budyko M.I. 1986, 
Stephen J. 2005] the authors of this article believe, 
that there are a lot of various factors which can 
lead to the emergence of global natural cataclysms 
on the Earth. At present these factors may be 
classified as: 

- falling asteroids that are able to cause 
eruptions of volcanoes, global technogenic 
accidents, catastrophes or at worst – perdition of 
the whole biological mass; 

- sun flashes; 
- reversal replacement of the Earth magnetic 

poles; 
- gamma-splashes from distant outer space. 
Falling asteroids and comets is being 

considered as one of the possible causes of modern 
civilization extinction in the works [Mezherin V.A. 
2004, Turchin A.V. 2010]. 

Fallen asteroid, that provoked dinosaurs’ 
dying out, was up to 10 km in diameter [Turchin 
A.V. 2010]. 

At present the supposed collision of asteroid 
Apofis with the Earth in 2029 is evaluated as 
probability equal to 0,001 and, most of all, can’t 
destroy mankind [Turchin A.V. 2010]. 

The size of asteroid is about 400 m, 
supposed energy of explosion is up to 800 
megatons, probable place of falling is the Pacific 
Ocean and Mexico [Turchin A.V. 2010]. 
Nevertheless, asteroid would bring to tzunami, 
equal to Indonesian one in 2004 (only 1% of 
earthquake energy turns into tzunami, and 
earthquake energy is evaluated as equal to 30 
gigatons) throughout the Pacific Ocean. Such 
energy could lead to considerable demolitions. 

As a guide, it may be considered, that the 
destruction zone in the course of asteroid’s falling 
is increasing proportional to the root of the 4-th 
power of explosion force, and each ton of mass 
produces about 100 tons of trotyl energy 
equivalent, depending on the speed of the collision 
- typically a few tons of kilometers per second. The 
stony asteroid with the volume of 1km3 will emit 
energy of 300 gigatons. Taking into consideration 
the fact that the destruction radius is decreasing in 
proportion to the fourth power of destruction force, 

it’s possible to suppose that it will be 230km, but it 
will make up 1300km for asteroid with 10 km 
destruction radius. The real meaning of the 
diameter of asteroid capable of destroying all 
living beings on the Planet, has been calculated by 
Pustynsky and makes up 60 km [Turchin A.V. 
2010]. 

The scenario of intensive Earth 
bombardment by a great number of splinters is 
more dangerous. These splinters can appear: 

- as a result of some cosmic body 
disintergration, splitting a comet into a stream of 
splinters (Tungus meteorite might have been one 
of the fragments of Enke comet); 

- as a result of collision of a large asteroid or 
a comet with the Moon [Turchin A.V. 2010].  

Many comets consist of splinter clusters 
which can fall to thousands of pieces in the 
atmosphere even at the initial stage.  

Dinosaurs were not the undoings by asteroid 
blow against the Earth. Very likely, it happened 
due to the subsequent effect – «asteroid winter» 
during asteroid collision at a distance of 400 
mln.km from the Earth [Turchin A.V. 2010]. 

Falling cosmic bodies onto the Earth, and 
also into a thin section of the earth crust or into the 
lid of a volcano’s magmatic caldron may provoke 
eruptions of supervolcanoes, the total number of 
which runs nearly to 60. Iron rocks, formed and 
melt in the time of falling iron asteroid, may play 
the role of «Stivenson's probe» - that is, to fuse the 
earth crust robe resulting in forming canal in the 
entrails of the earth. It is fraught with tremendous 
volcano’s activity. Falling large asteroid will 
provoke a world earthquake, in the first place 
being dangerous for modern technogenic 
civilization by developing secondary destructive 
factors.  

Throughout the whole historic way of its 
development society itself created conditions for 
the emergence of global technogenic accidents and 
catastrophes in the form of the consequences of 
nuclear weapon tests and space exploration; 
numerous transport and industrial accidents in the 
Indian city of Bhopal; Chernobyl tragedy; the 
accident having been taken place at the nuclear 
power station Fukusima-1, that have already 
resulted in global biosphere crisis. 

The collision of cosmic bodies with the 
Earth may lead to the emergence of 
electromagnetic impulse, comparing with the same 
one during the atomic bomb explosion owing to 
the fast plasma motion. It’ll result in an enormous 
chemical pollution of the whole atmosphere (the 
latter being a powerful factor of influences’ 
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diffusion) even if by means of nitric oxides, which, 
in their turn, lead to forming rains out from a nitric 
acid; atmosphere dust obstruction, thus creating  
conditions for nuclear winter.  

The probability of volcano’s catastrophe, 
comparing with asteroid one, according to different 
estimations, is from 5 to 20 times greater at the 
same energy level. Volcano’s activity, beginning 
from 2010 year is increasing intensively at a fast 
rate.  

Sun flashes and increasing Sun shining have 
an influence not only on all biological objects on 
the Earth, but also on changing its climate. 
Granular structure called granulation, is 
characteristic for Sun’s surface. It is constantly 
changing. This fact is indicative of gas circulation, 
comprising tens of thousands kilometers in depth 
and becomes apparent on considerable surface 
sections (active fields). Sun – spots, the emergence 
of which correlates with Sun activity, are 
connected with active fields [Mezherin V.A. 
2004].  

At present the process of burning down 
hydrogen is taking place in the Sun’s central part. 
There exist suggestions,that the Sun shining, non-
stability of its burning and accumulation of helium 
will be increasing in the course of this process 
[Leibacher G. 1985]. Modelling calculations, 
which have been carried out, [Mezherin V.A. 
2004, Turchin A.V. 2010] show, that practically 
nothing will be changed in the nearest 5 mlrd. 
years. The Sun will be gradually moving along its 
path, its shining will be constantly growing, the 

temperature on its surface will firstly increase a bit, 
and then it’ll be slowly going down. But all these 
changes won’t be great. In order to break off the 
existence of all living beings on the Earth, it is 
quite enough for the Sun to be warmed up more 
than by 10% in the period of 100 years. It might 
have increased the temperature on the Earth by 10 
– 20 degrees without any greenhouse effect. At 
present the sun is on the ascending secular trend of 
its activity, delivering about 1000 gigatons (1022 
joules) of luminous energy to the Earth in the 
period of 24 hours, which isn’t dangerous for all 
living beings on the Earth.  

From time to time monstrous - sized 
whirlwinds, analogous on their scale to the 
eruptions of supervolcanoes on the Earth, are 
generated on the Sun, throwing out enormous 
quantities of substances and energy (fig. 1). In the 
XIX century there happened a flash 5 times as 
strong as the most powerful flashes of the XX 
century. In 1972 a flash with the emission of 
luminous energy, equal to 2.1015 tons, was 
registered. At the same time there happened 
throwing out the cloud with the mass of more than 
1mln.tons which exceeded the Earth in its size. The 
cloud escaped the entrails of the Sun at a speed of 
about 1000 km/sec [Mezherin V.A. 2004]. In 1989 
the part of throwing out Sun radiation came to the 
Earth which, in its turn, resulted in the breach of 
operation of energy supply systems - the Province 
of Quebec in Canada was disconnected within 7 
seconds. 
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Fig.1. The Earth’s magnetosphere in meridional section 
 

 



INVESTIGATION OF THE INFLUENCE OF CATASTROPHES ON HUMAN VITAL ACTIVITY                            97 
 

Physical characteristics of the Sun, the 
processes, taking place in the period of its activity, 
cause great changes in the whole physical and 
organic world of our Planet, call forth magnetic 
storms and affect condition of a practically healthy 
person. The first person’s reactions to magnetic 
perturbations become already apparent in 8 – 10 
minutes after the beginning of the storm [Turchin 
A.V. 2010, Gordiyenko V.A. 2006].  

The stream of charged particles is constantly 
flying from the Sun to the Earth or, as it is said, 
«solar wind is blowing» (fig. 2). . Flying up to the 
Earth, the particles interact with the Earth magnetic 
field. The lines of forces of geomagnetic field 
change in form under the pressure of flying 
particles, sag, as if elastic steel strips in the form of 
the geomagnetic field lines of forces would sag 
under the pressure of real wind. From the Sun’s 
part magnetic field turns out to be squeezed, from 
the night part, a train, consisting of stretched lines 
of forces, is formed. The length of the train is 80 
times as large as the radius of the Earth. Lines of 
forces, forming the train, are vibrating. A person 
perceives these vibrations as a part of short – 
periodic variations of the Earth magnetic field. A 
great number of particles, especially the fastest 
ones, are caught by the lines of forces, that is, the 
particles start moving along the lines of forces 
from one magnetic pole to another. The layers, in 
which a lot of particles, flown from the Sun 
assemble, are formed above the Earth. These layers 
enclose the Earth from new streams of solar 
particles, shield it from sun radiation. 

 

 

Fig. 2. Diagram of solar wind interaction with the Earth’s 
magnetosphere 

Most of people don’t respond to a quiet 
geomagnetic situation, but they respond to 
magnetic storms in the same manner and on a mass 
scale (up to 75% of population of the globe) 
[Leibacher G. 1985, Gordiyenko V.A. 2006]. Each 
manifestation of Sun activity results in about 2 
thousand of deaths in industrially developed 

countries [Turchin A.V. 2010]. The most negative 
influence of magnetic storms becomes apparent on 
the Earth poles and in ecologically contaminated 
zones.  

The storms have 11 – year cyclic recurrence 
(coinciding with the cyclic recurrence of Sun 
activity) [Mezherin V.A. 2004]. 

Magnetic perturbations, comprising the 
Earth, are accompanied by the intensification of 
polar lights intensity, change of the height and 
density of ionized layers, resulting in reversal 
changing Earth magnetic field.  

Earth magnetic poles don’t coincide with 
geographical ones. Nowadays, the South magnetic 
pole of the Earth is situated close by northern 
borders of Canada, between the Islands Melwill 
and Devon, at the point with co – ordinates of 
latitude 770 North and longitude 1020 West. North 
magnetic pole is situated close by the southern 
geographical pole at the Antarctica’s end, at the 
point with co – ordinates of latitude 660 South and 
longitude 1400 East [Grigoriyev V.M. 1973]. Earth 
magnetic poles aren’t situated at the diametrically 
opposite points of the globe, the magnetic axis 
doesn’t only coincide with the axis of the earth’s 
revolution, but also doesn’t pass through its centre 
(fig.3). The magnitude of geomagnetic field at the 
poles is about 2 times as large as at the equator, it 
being known, that the magnitude of geomagnetic 
field at the North Pole is a bit larger than at the 
South Pole [Leibacher G. 1985].  
 

 

Fig. 3. The replacement of the Earth magnetic poles 

Magnetic field inversion in itself won’t lead 
to people’s dying out, because reversal poles’ 
replacement repeatedly occurred in the past 
without appreciable harm. The simultaneous 
combination of three unfavourable factors – the 
incidence of the Earth magnetic pole (poles may 
appear at the equator) to zero, the ozone layer 
exhaustion and gigantic sun flash, the coronary 
throwing out of which will be directed to the Earth, 
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may result in the intensive radiation affection of all 
biological objects on the Earth or the complete 
destruction of all electronic systems just as it took 
place in the Province of Quebec in Canada in 1989 
[Vladimirskiy B.M. 1971, Kuznetsov A.M. 1994, 
Tornuyev U.V. 1980, Isayev L.К. 1997, Holodov 
U.А. 1975]. 

Gamma – splashes (short intensive streams 
of gamma – radiation, coming  in the form of 
narrow fascicles from outer space) – distant, near 
and soft  might have caused ozone layer 
destruction and even atmosphere ionization 
[Vladimirskiy B.M. 1971]. Evaluating risk of the 
influence of near gamma – flashes, Boris Stern 
supposes, that gamma – splash in Our Galaxy takes 
place once in a million years on the average.  The 
gamma –splash of such hypernew star as WR 104, 
situated at about 7000 light years from the Earth, 
which axis is turned almost in the direction of our 
Planet, may cause ozone layer destruction on the 
half of the Earth. It is very likely that gamma – 
splash happened to be one of the causes of 
Ordovick’s dying out 443 mln. years ago, resulted 
in the death of 60% species of living beings. In 
authors’ opinon, [Gordiyenko V.A. 2006, 
V. Maletkin, L. Maletkina, O. Druz 2010] gamma 
– splashes have a considerable influence on the 
Earth’s biosphere approximately every five million 
years [Mezherin V.A. 2004]. 

Soft gamma – splashes are connected with 
catastrophic processes on special neutron stars – 
magnitars. So, on the 27th of August 1998, a flash 
on the magnitar, situated at a distance of 20,000 
light years, led to the immediate reducing the 
height of the Earth’s ionosphere by 30 km [Turchin 
A.V. 2010].  

Even a distant gamma – splash or another 
highly – energetic cosmic event may be dangerous 
by the Earth’s radiation affection both by means of 
direct emanation, which is blocked, to a 
considerable extent, by the atmosphere, and due to 
the formation of radioactive atoms in the 
atmosphere. Gamma – emanation leads to 
atmosphere nitrogen oxidation resulted in the 
formation of an opaque poisonous gas – nitrogen 
dioxide. The latter may block sunlight in 
atmosphere upper layers and lead to a new glacial 
epoch.  

The danger of any gamma – splash lies in its 
suddenness. It begins without any warning from 
invisible sources, spreads at a velocity of light, can 
hit only one Earth’s hemisphere, because it lasts 
not more than one minute.  

The sources, having been examined in this 
article and capable of provoking cataclysms on the 

Earth, exert influence on the objects of animate 
and inanimate nature through their interaction with 
the bodies and objects surrounding them. 

CONCLUSIONS 

1. The most probable sources capable of 
provoking nature cataclysms and technogenic 
accidents, are the following: 

-  large – scale mishaps and anthropogenic 
activity of a person;  

-  collisions of cosmic bodies with a 
diameter of 10 km and more;  

-  sun flashes and increasing the shining;  
-  gamma – splashes (intensive streams of 

gamma – emanation, coming from 
distant outer space);  

-  processes in the Earth’s nucleus that are 
unknown in science.  

2. The moment of the beginning person’s 
stressful reaction to magnetic storms may be 
shifted for various terms concerning the beginning 
and depends upon an individual man.  

3. Further investigations of the influence of 
magnetic storms on safety of human vital activity 
are necessary for surviving of humanity on the 
planet Earth while prognosing Sun’s activity in the 
period of  2011…2015 years.  
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Людмила Малеткина 

Аннотация. В данной статье проведен анализ 
источников катастроф, происходящих на планете и их 
влияние на жизнедеятельность человека. 
Ключевые слова : жизнедеятельность человека, 
источник, катастрофа, магнитные поля. 
 
 


